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(54) Apparatus for the wrapping of palletized product groups with plastic film 

(57) The apparatus for the wrapping of palletized 
product groups (2) with a film or band (6) of plastic 
includes a framework (3) with two vertical support 
uprights (8) on a support structure (7) of a carriage (4) 
supporting a reel (5) of plastic (6) film and a pre-stretch- 
ing unit (19) driven by an electric motor (22) and envis- 
ages that the support structure (7) consists of a 
vertically moving structure (11) supported by the sup- 
port framework (3) and by a rotating ring (12) supported 
by the vertically moving structure (11) and rotating 
around its own axis driven by a motor (17) anchored to 
the vertically moving structure (1 1) and connected to it; 
the carriage (4) is f ixed to the rotating ring (1 2) and sup- 
ports an electric generator (28) for powering the electric 
motor (22) of the pre-stretching unit (19) and maintained 
with its own shaft continuously linked to a respective 
annular toothed track (31) fixed to the vertically moving 
structure (11). 
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Description 

The present invention relates to an apparatus for 
the wrapping of palletized products with plastic film. 

There are many well-known apparatuses of this 
kind which consist of a support framework, usually gan- 
try-shaped, and a reel carriage supported by a structure 
which itself is supported by the support framework. The 
support framework is usually located at a roller, or beft 
conveyor or a similar apparatus for feeding the products 
to be wrapped, normally already placed on a pallet. 

The reel carriage supports a reel of stretch plastic 
in band form and, usually, an unreeling and pre-stretch- 
ing unit for the band material on the reel. The pre- 
stretching unit consists of one or more rollers revolving 
on their axes and driven by an electric motor supported 
by the carriage itself. The band material is then 
unreeled and wrapped on the power-driven rollers of the 
pre-stretching unit before being wrapped on the prod- 
ucts. 

With regard to the support structure, there are, in 
effect, two different embodiments: one fitted with an 
upside-down V arm and the other with a ring. Both can 
move the carriage along a circular or helical trajectory 
on a vertical axis which coincides substantially with the 
vertical axis of the products to be wrapped supported by 
the pallet. In this way, the reel rotates around the prod- 
ucts to be wrapped and, depending on the requirements 
and the size of the task, it can be made to rise and fall 
along the vertical axis of the products themselves in 
order to wrap them with more turns of band. Usually, 
during the wrapping of the products, the band is 
"stretched" by the pre-stretching unit or ft is extended 
both to economise the amount of band used and to 
increase its tension to allow greater cohesion to the 
products, especially H they form considerably high 
stacks. 

The upside-down V arm type support structure 
consists of a horizontal and a vertical prong. The hori- 
zontal prong is supported by the framework above the 
conveyor and rotates around a vertical axis which coin- 
cides substantially with the vertical axis of the products 
to be wrapped The vertical prong, on the other hand, 
forms a support and guide structure for the reel carriage 
which can be moved up and down on the vertical prong 
synchronised with the rotation of the horizontal prong. 
The horizontal prong is rotated by an electric motor con- 
nected to the support framework. The reel carriage is 
moved by an electric motor connected to the vertical 
prong and powered by sliding contact connections on 
the rotating support of the horizontal prong. Using the 
same sliding contact connections, power is transferred 
to the electric motor which is part of the pre-stretching 
unit. 

The ring type support structure uses a ring sup- 
ported by the support framework and is moved along it 
up and down. The ring supports the reel carriage and 
acts as a circular guide for it. The movement of the ring 
up and down is driven by electric motors powered up by 



electric cables which are easily protected since the 
movement of the ring up and down is straight-lined. The 
reel carriage, on the other hand, is driven by an electric 
motor mounted by it. Both the electric motor for moving 

5 the carriage and the electric motor for operating the pre- 
stretching unit are powered by sliding contact connec- 
tions on the support and guide ring. 

The ring type support structure offers advantages 
in comparison with the other since it allows the wrap- 

io ping of the products to start at almost any point of the 
products themselves. The fixing of the leading edge of 
the band can, in fact be carried out at almost any height 
since the parts for cutting and holding the leading edge 
of the band can be supported by the ring itself. On the 

15 other hand, in the upside-down V arm type support 
structure, the same parts can only work in a fixed posi- 
tion, or one whose height can only be slightly adjusted, 
usually at the base of the products. 

Another advantage of the ring type support struc- 

20 ture becomes dear when the products must have an 
upper cover. In the upside-down V arm type support 
structure, it is necessary to stop the arm in a pre-set 
position to allow an apparatus to move inside the sup- 
port framework and to provide this cover. In the ring type 

25 support structure, on the other hand, it is sufficient to 
lower the ring and make it wrap the tape around the 
base of the products to allow free access to the top of 
the products. It is therefore clear that the ring type sup- 
port structure can continue operating even during the 

30 phase of applying an upper cover to the products to be 
wrapped. 

The ring type support structure, however, has vari- 
ous drawbacks which limit its field of application and 
which are all due to the presence of the sliding contact 
35 connectors which transmit the electrical supply to the 
electric motors supported by the reel carriage 

The use of these sliding contact connections, in 
fact prevents the use of high efficiency protections and 
prevents the installation of the apparatus in environ- 
40 merits which have high humidity. 

Moreover, the sliding contacts are subject to major 
wear and do not allow a high operating speed, thereby 
limiting the productivity of the apparatus itself. 

The object of the present invention is therefore to 
45 provide an apparatus for wrapping palletized products 
which has the advantages of the ring type support struc- 
ture but is without the drawbacks mentioned above 

The technical characteristics of the invention, 
according to the above-mentioned objects, are dearly 
so described in the Claims below and its advantages will 
become dear in the detailed description which follows, 
made with reference to the accompanying drawings, 
which represent an embodiment which is purely illustra- 
tive and is not binding, in which: 

55 

- Figure 1 is a schematic perspective view of the 
wrapping apparatus according to the present inven- 
tion; 

- Figure 2 is a schematic plan view of a pre-stretch- 
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ing unit which is part of the apparatus in Figure 1 
and fitted with a toothed belt drive rather than a pin- 
ion and toothed gear drive, as illustrated in Figure 
1; 

- Figures 3 and 4 illustrate, in cross section, two 
details of one embodiment of a ring type support 
structure which is part of the apparatus in Figure 1 , 
namely, the sections of the support structure where 
the reel carriage is and where there is an electric 
operating motor which drives the rotating ring which 
is part of the support structure. 

With reference to the accompanying drawings, the 
entire apparatus according to the present invention for 
the wrapping of palletized product groups 2 with a plas- 
tic film or band 6 is labelled 1 and consists of a support 
framework 3 for a support structure 7 of a reel 5 car- 
riage 4 for stretch plastic material in band 6 form. 

With reference to Figure 1, it can be seen that the 
support framework 3 consists of a pair of vertical 
uprights 8 which can be fixed to the floor in the area in 
which the wrapping of the products 2 is to be carried 
out for example, on opposing sides of a conveyor 35 for 
the transport and movement of the palletized products 2 
(illustrated schematically as a single parallelepiped) to 
be wrapped with the band 6. 

Each upright 8 forms a support guide for a carriage 
9 supported by well-known means, for example, a pair 
of power-driven chains 36, placed inside the upright 8 
(See Figure 3). In Figure 1, one of the uprights 8 has a 
longitudinal slot 10 along which the carriage 9 moves. 

The carriages 9 support the structure 7 which con- 
sists of a structure 1 1 fixed to the carriages 9 in a way 
which allows it to be moved up and down and by a rotat- 
ing ring 12 supported by the structure 1 1 which is mov- 
able and rotating with respect to it In the embodiment 
illustrated, the vertically moving structure 11 is also 
ring-shaped and has a rotating ring 12. 

Hereafter, for the sake of clarity, the vertically mov- 
ing structure 11 will be simply referred to as the outer 
ring. 

With reference to Figures 3 and 4, the outer ring 1 1 
has a "C" shaped cross section and the rotating ring 12 
has a complementary cross section, for example, a 
quadrilateral shaped hollow. The sides of the rotating 
ring 12, opposite the corresponding sides of the outer 
ring 1 1 are fitted with idle wheels 13 which facilitate the 
movement of the rotating ring 12. The rotating ring 12 
has, at its outer side, a toothed section 14 which is kept 
engaged by an idle gear 15 mounted by the outer ring 
11. Trie outer ring 11 also supports, using an upside- 
down V bracket, an electric motor 1 7 on whose shaft a 
pinion 18 is keyed, kept engaged by the idle gear 15. 
Therefore the electric motor 17 can only be moved up 
and down after the movement of the outer ring 1 1 and is 
powered by a power supply cable not illustrated as it is 
of a well-known type. As illustrated in Figures 1 and 4, 
the outer ring 1 1 is fitted with a slot 1 1a through which 
the idle gear 1 5 works to transmit motion from the motor 



17 to the rotating ring 12. 

The outer ring 1 1 also supports gripper and cutting 
means 33 for the band 6. The gripper and cutting means 
33, which are not further descrfoed, are designed to cut 
5 the band 6 when group of products 2 has been wrapped 
and to hold the free end just cut while the next group of 
products 2 is being wrapped. 

The carriage 4 is anchored or fixed to the rotating 
ring 1 2. The carriage 4 supports a reel 5 of plastic band 
10 6 and a pre-stretching unit 19 for the band 6. In the 
embodiment illustrated schematically in Figures 1 and 
4, the pre-stretching unit 19 consists of a pair of rollers 
20 and 21 power-driven by an electric motor 22 sup- 
ported by and anchored to the carnage 4. The rollers 20 
15 and 21 are rotated by the electric motor 22 at different 
speeds. With reference to Figure 2, the roller 21 is con- 
nected to the electric motor 22 with a constant gear ratio 
using a toothed belt 23 while the roller 20 is connected 
to the roller 21 through a pinion 24 keyed to the roller 21 
20 shaft and a toothed gear 25 keyed to the roller 20 shaft. 
The pinion 24 and the toothed gear 25 are connected to 
each other directly (See Figure 1) or through a toothed 
belt 34 also around the idle return rollers 26 (See Figure 
2) and their gear ratio is such that the roller 20 turns 
25 much more slowly than the roller 21. The band 6 is first 
moved around the slow roller 20 then around the fast 
roller 21 so that, the greater the difference between the 
rollers 21 and 22, the greater the drive force between 
them. Figure 2 also illustrates an idle roller 27, the so- 
so called "dandy roller" on which the band 6 is wrapped 
before it is fed to the products 2 on which it is to be 
wrapped. 

The electric motor 22 which drives the pre-stretch- 
ing unit 19 is powered by a power generator 28 whose 

35 shaft is connected continuously to the outer ring 1 1 . The 
generator 28 consists of an alternator 29 on whose 
shaft a pinion 30 is keyed and kept engaged to an annu- 
lar toothed track 31 connected to the outer ring 1 1 as 
illustrated in Figures 1 and 2. In this way, during the 

40 rotation of the rotating ring 12, the alternator 29 gener- 
ates electric energy sufficient to allow the electric motor 
22 of the pre-stretching unit 1 9 to function correctly. 

With reference to Figures 1 and 2, there is an elec- 
tro-magnetic clutch 32 placed between the stow roller 

46 20 and the relative toothed gear 25. It is de-energised or 
put in a configuration where it does not transmit motion 
when the rotating ring 12 stops. In this way, when the 
rotating ring 12 starts up, the slow roller 20 is discon- 
nected from the electric motor 22 while the fast roller 21 

so stays connected to the same electric motor 22. The fast 
roller 21 disconnected from the slow roller 20 can there- 
fore turn freely and rotate the electric motor 22 when it 
is not powered, as will be described below. To further 
facilitate the movement of the fast roller 21. there may 

65 be a second electro-magnetic clutch not illustrated and 
placed between the fast roller 21 shaft and the relative 
pinion 24. This second clutch would allow the complete 
isolation, at least from the point of view of kinematic 
connections, of both the pinion 24 and the toothed gear 
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25 from the rollers 20 and 21 . 

The apparatus 1 according to the present invention 
therefore offers the advantages described above of the 
ring type support structure and is without the drawbacks 
previously mentioned since there is no sliding electrical 
contact The pre-stretching unit 19. in fact is powered 
by the alternator 29 which generates the necessary 
electrical energy during the rotation of the rotating ring 
12. The alternator 29 only requires the connection of its 
pinion 30 and the outer ring 1 1 but this type of connec- 
tion is not affected in the least by the ambient humidity 
and therefore the apparatus 1 can be used in highly 
humid atmospheres. 

During the transient phases, or during the start-up 
phases of the rotating ring 12 and the beginning of the 
operating cycle for wrapping a group of products 2, the 
alternator 29 needs a certain energising current to oper- 
ate and receives this current directly from the electric 
motor 22. The start-up of the rotating ring 12 while the 
electric motor 22 is not running and not powered, in fact 
causes the band 6 to unwind from the reel 5 caused by 
the free end of the band 6 being held by the gripper and 
cutting means 33. The band 6 which unwinds turns the 
fast roller 21 and this starts up the electric motor 22 in 
the opposite direction of the unwinding of the reel 5. The 
electric motor 22, not receiving electrical power and 
instead having its shaft rotated, acts like an electrical 
generator and supplies electrical energy to the alterna- 
tor 29. The energy that the alternator 29 receives pro- 
duces an induction field sufficient to energise it, in the 
sense that it makes it function correctly as an electrical 
generator. The electric motor 22 is therefore a useful 
source of direct current which can produce the neces- 
sary induction field to energise the alternator 29. The 
alternator 29 then begins to generate electric energy 
and to transmit it to the electric motor 22 and to the elec- 
tro-magnetic clutch 32 that is then energised, or brought 
into a motion transmission configuration. The electric 
motor 22 begins to work and to correctly drive the pre- 
stretching unit 19. 

It is clear that, for the apparatus 1 an increase in the 
rotation speed of the rotating ring 12 brings an increase 
in the electric energy generated by the alternator 29 
and, above all, brings an advantageous increase in the 
operating speed of the entire apparatus 1 . 

Moreover, the use of only two uprights 8 allows eas- 
ier access to the operating area of the apparatus 1 to 
put the upper covers on the product groups 2 during 
their wrapping phase without interrupting it at all. 

The invention thus conceived can be subject to sev- 
eral modifications and variations without thereby 
departing from the scope of the inventive concept 
Moreover, all components may be replaced with techni- 
cally equivalent parts. 

Claims 

1 . An apparatus for the wrapping of palletized product 
groups (2) with a film or band (6) of plastic including 



a support framework (3) on a vertically mobile sup- 
port structure (7) for a mobile carriage (4) which 
runs along it supporting a reel (5) of plastic (6) fim 
and a pre-stretching unit (19) driven by an electric 

5 motor (22) also supported by the said carnage (4), 
characterised in that the said support structure (7) 
consists of a vertically moving structure (11) sup- 
ported by the said support framework (3) and by a 
rotating ring (12) rotating around its own axis driven 

to by a motor (17) anchored to the said vertically mov- 
ing structure (1 1) and connected to it; the said car- 
riage (4) being fixed to the rotating ring (12) and 
supporting an electric generator (28) electrically 
connected to the electric motor (22) of the said pre- 

75 stretching unit (1 9) for which it is the power supply 
source and is maintained with its own shaft in con- 
tinuous connection with a respective annular 
toothed track (31) f ixed to the said vertically moving 
structure (1 1 ), in such a way that the rotation of the 

20 shaft of the said electric generator (28) corresponds 
to the rotation of the said rotating ring (12). 

2. The apparatus, according to claim 1 , characterised 
in that the electric motor (22) input of the said pre- 

25 stretching unit (19) is electrically connected to the 
output of the said electrical generator (28) and its 
output is connected to the energising circuit of the 
said electric generator (28) to supply it with a suita- 
ble source for the necessary induction field. 

30 

3. The apparatus, aocording to claim 1. in which the 
said pre-stretching unit (19) includes a first roller 
(20) and a second roller (21) driven by the said 
electric motor (22) with different rotation speeds. 

35 characterised in that at least one of the said first 
and second rollers (20 and 21) is connected to the 
said electric motor (22) using at least one electro- 
magnetic clutch (32). 

40 4. The apparatus, according to claim 3. characterised 
in that the said clutch (32) is electrically connected 
to the said electric generator (28) and can have a 
motion transmission configuration during the nor- 
mal operating rotation of the said rotating ring (12) 

45 in which it is energised by the said electric genera- 
tor (28) and both the rollers (20 and 21) are con- 
nected to the said electric motor (22) and a no 
motion transmission configuration during the rota- 
tion starting phase of the said rotating ring (12) in 

so which only the second said roller (21) remains con- 
nected to the said electric motor (22). 

5. The apparatus, according to claim 1. characterised 
in that the said support framework (3) is composed 

.65 of two vertical uprights (8) each of which forms a 
support guide for a support carriage (9) which 
mounts the said vertically moving structure (11). 

6. The apparatus, according to claim 5, characterised 
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in that the said vertically moving structure (11) is 
ring-shaped. 
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